NaCN-induced chemical hypoxia is associated with altered gene expression.
Sodium cyanide (NaCN)-induced chemical hypoxia is known to increase intracellular free calcium concentration and reduce cell survival, but its effect on gene expression has not been studied. In this study, we designed primers to conduct a rapid and reliable assay for the expression of mRNA of inducible nitric oxide synthase (iNOs), tumor suppressor protein p53, Bcl-2, heat shock protein 70 (HSP-70), and beta-actin in human intestinal epithelial T84 cells and Jurkat T cells. NaCN-induced chemical hypoxia increased iNOs and HSP-70 mRNA in both types of cells, whereas p53 and Bcl-2 mRNA were singularly induced in T84 cells and Jurkat T cells, respectively. In both cell types, treatment of hypoxic cells with a reversible selective iNOs inhibitor, Now-nitro-L-arginine (LNNA), blocked iNOs, Bcl-2, and HSP-70 mRNA, but increased p53. The NaCN-induced hypoxia was also found to increase caspase-3 cellular activity in both cell types. Treatment with LNNA alone decreased the basal caspase-3 cellular activity. A prior treatment of LNNA significantly inhibited the NaCN-induced increase in the cellular activity of this apoptotic enzyme. This is the first report to show that NaCN-induced chemical hypoxia alters both stress-related gene expression and caspase-3 cellular activity and can be regulated by the iNOs inhibitor LNNA. Since NaCN has been included in the 'National chemical terrorism threat' list, by the US Department of Defense, our studies provide useful insight in the development of molecular sensors to detect early exposure to this chemical terrorism threat.